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Abstract 

Given that alcohol use is highly prevalent at US colleges, we explored factors related to problem 
drinking behaviors (PDB; binge drinking, driving after drinking, sexual intercourse after drinking) 
among 4098 Black and White students from two- and four-year colleges who completed an online 
survey. We found an interaction between race and sex such that, among Whites, females had less 
PDB than males (B = 0.09, CI: 0.05; 0.40, p = 0.01). An interaction between race and school type 
also existed, such that White students from four-year schools had greater PDB (B = 0.1 1, CI: 0.20; 
0.54, p < 0.001). An interaction between race and stress suggested that Black students were more 
negatively affected by stress in terms of PBD (B = 0.12, CI: 0.01; 0.07, p = 0.01). 
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1. Introduction 

For US college students, alcohol use is highly prevalent [1], and drinking to excess is 
recognized as a national problem [2] . College students are more likely to consume alcohol 
and drink more heavily compared to young adults not attending college [3]. While most 
previous research studying college health programs have focused on traditional four-year 
colleges [4], little attention has been paid to community college students [5], whose 
enrollment has experienced a five-fold increase in the past 40 years compared to a doubling 
of enrollment at four-year colleges [6]. 

Two commonly reported risk behavior areas coinciding with alcohol consumption and binge 
drinking include sexual health risk behaviors [7] and driving after alcohol consumption [8]. 
Frequent and/or heavy alcohol consumption is associated with an increased risk of 
unprotected sex [9], increased numbers of sexual partners, increased risk of pregnancy, and 
increased rates of sexually transmitted infection [10]. Moreover, 2.8 million college students 
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report driving under the influence of alcohol, with estimates of alcohol-related traffic deaths 
among college students ranging from 14.1 to 15.2 deaths per 100,000 [8]. 

Problem Behavior Theory suggests that problem behaviors, defined as socially problematic, 
concerning, or undesirable behaviors usually with negative consequences [11], typically 
result from: 1) the perceived-environment system (e.g., college setting, culture as influenced 
by race/ethnicity); 2) the personality system (e.g., stress, depression, life satisfaction); and 3) 
the behavior system. Informed by this framework, the current study aims to examine factors 
within these three dimensions that impact problem drinking behavior (PDB; i.e., binge 
drinking, driving after drinking, having sexual intercourse after significant alcohol 
consumption) among Black and White students attending two- and four-year colleges. 

2. Methods 

2.1. Participants 

In Fall, 2010, 24,055 students at six Southeast colleges were recruited to complete an online 
survey. The survey consisted of 230 questions that assessed for a variety of health topic 
areas, which took approximately 20 - 25 minutes to complete. Students received an e-mail 
containing a link to the consent form with the alternative of option out. Those who gave 
consent were directed to the survey; 4849 (20.1%) completed the survey [12]. This study 
focused on the 4098 students who had complete data and reported their race as being White 
or Black. As incentive, students received entry into a drawing for cash prizes. The Emory 
University Institutional Review Board approved this study, IRB# 00030631. 

2.2. Instrumentation 

Sociodemographic Characteristics — Students' age, sex, race/ethnicity, and type of 
school attended were assessed. Race/ethnicity was categorized as non-Hispanic White or 
Black given the focus of the current study (i.e., other race/ethnicities were excluded from the 
analyses). 

Problem Drinking Behavior (PDB) — To assess PDBs, three questions were asked: 1) 
"In the past 30 days, on how many of those days did you drink more than 5 alcoholic drinks 
on one occasion?"; 2) "Did you drink alcohol or use drugs before you had sexual intercourse 
the last time?" (response options: yes, no, have not had sex); and 3) "During the past 30 
days, how many times did you drive a car or other vehicle when you had been drinking 
alcohol?" For the second question regarding alcohol or drugs prior to the last sexual episode, 
we found that 88% of students that reported marijuana use also reported frequent alcohol use 
in the past 30 days; thus, this limitation in the assessment is assumed to minimally impact 
research findings. An aggregate PDB score was then created, with a range of 0 to 5. The 
variable alcohol or drugs prior to last intercourse was maintained as a dichotomous variable, 
with 0 indicating no use prior to last intercourse and 1 indicating use. Binge drinking was 
recoded into a sub-score of 0 to 2, with 0 indicating no binge drinking, 1 indicating binge 
drinking 1-2 times in the past 30 days, and 2 indicating binge drinking >3 days in the past 
30 days. Driving after drinking was recoded into a sub-score of 0 to 2, with 0 indicating no 
drinking and driving, 1 indicating drinking and driving once in the past 30 days, and 2 
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indicating drinking and driving 2 days in the past 30 days. A score of 5 indicated engaging 
in all three PDBs and frequently engaging in binge drinking and driving after drinking 
(Cronbach's alpha = 0.58). 

Psychosocial Factors — To assess depression, we administered the Patient Health 
Questionnaire (PHQ-2) [13], which is a 2-item depression screening tool, based on DSM-4 
diagnostic criteria, assessing frequency of depressed mood and anhedonia over the past two 
weeks (0 = not at all to 3 = nearly every day). To assess perceived stress, we administered 
the Perceived Stress Scale-4 item (PSS-4) [14], which assesses the degree to which 
situations in one's life are appraised as stressful during the last month (0 = never to 4 = very 
often). To assess satisfaction with life, we administered the Satisfaction with Life Scale 
(SWLS) [15], which is a 5-item scale designed to measure global cognitive judgments of 
satisfaction with one's life (1 = strongly disagree to 7 = strongly agree). Cronbach's alpha 
for the PSS-4 and SWLS in the current study was 0.74 and 0.89, respectively. 

2.3. Analysis 

Bivariate analyses were conducted to examine differences in sociodemographic and 
psychosocial factors in relation to the three dichotomous PDB, using chi-squared tests for 
categorical variables and t-tests for continuous variables. Sociodemographic and 
psychosocial factors associated with the aggregate PDB score were then examined using 
multivariate regression, forcing the correlates of interest into the model. Interactions 
between race and other sociodemographic and psychosocial factors were also examined in 
relation to PDB. Statistical significance was set a p = 0.05 for all tests. 

3. Results 

Table 1 . provides participant characteristics and bivariate analyses examining 
sociodemographic and psychosocial variables in relation to the PBD factors. Among the 
sample, the average PDB index score was 0.54 (SD = 0.84), with 22.9% reporting binge 
drinking in the past month (10.5% on >3 days), 14.2% using alcohol prior to most recent 
sexual intercourse, and 16.6% reporting driving after drinking in the past month (7.3% on >2 
days). In the regression models predicting overall PBD score (Table 2), we examined race 
and its interaction with other factors in relation to PDB and found interactions between: 1) 
race and sex on PDB, such that White females had lower PDB index scores than White 
males but Black students not demonstrating this trend; 2) race and the type of school on 
PDB, such that Whites attending a four-year school had higher PDB indexes than Whites 
attending a two-year school with Black students not demonstrating this trend; and 3) race 
and PSS-4 scores on PBD, such that, despite having lower PDB indexes compared to 
Whites, Black students were more negatively affected by higher perceived stress in terms of 
PDB. 

4. Study Limitations 

This study's limitations include a lack of generalizability and a low response rate (20.1%), 
which may suggest responder bias. Furthermore, previous research has indicated that, 
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despite lower response rates, internet surveys yield similar statistics regarding health 
behaviors compared to mail and phone surveys [16]. 

5. Discussion 

We aimed to determine the sociodemographic and psychosocial factors impacting problem 
drinking behaviors among black and white students attending two- and four-year colleges. 
Our research included students from two-year colleges whose nationwide population has 
shown a five-fold increase over the past 40 years and have been studied less frequently 
compared to those from four-year colleges [5] [17]. Thus, our paper contributes novel 
information about a marginalized student population regarding a critical public health issue. 

Our study documented novel correlates of PDB, particularly related to race/ethnicity. We 
found that White females had lower PDB index scores compared to their male counterparts. 
Previous studies found similar findings such that males accounted for the majority of binge 
or heavy drinking [18] and that being male was also a predictor of alcohol-impaired driving 
among college students [19]. Furthermore, Black students demonstrated lower PDB indexes 
compared to White students overall, which is in line with prior findings [1]. 

Results also indicated that White students attending four-year schools had higher PDB index 
scores compared to Whites students attending two-year schools. This effect, however, was 
not demonstrated among Black students. This difference may be due to the varying social 
norms, cultures, and environments among two- and four- year academic institutions. Risk 
factors for alcohol abuse are known to be related to the presence of residence halls, 
fraternities and sororities, or intercollegiate athletic programs, which are all relatively absent 
at two-year colleges [20]. There may also be other contextual factors that contribute to these 
differences and to differential racial experiences of these contextual characteristics among 
these types of college campuses, which warrants more comprehensive future examination. 

In addition, despite having lower PDB indexes, Black students were more negatively 
affected by higher perceived stress in terms of their PDB compared to White students. While 
perceived stress levels have previously been found to impact PDB [21] no other research has 
documented an interaction between race and perceived stress on PDB. 

The novel findings presented in this study indicate that potential strategies to address PDB 
ought to consider the differences among races in relation to sex, campus environments, and 
reactions to stress as they impact PDB. Further examination of these interactions is 
warranted in other college student and young adult samples. 

Our results have several important implications for future prevention efforts. In addition to 
the observed inter- actions, our findings suggest that students who are male, attending four- 
year colleges, and have significant depressive symptoms are most susceptible to engaging in 
problem drinking behaviors. Thus, future prevention efforts may consider placing greater 
emphasis on this subgroup. Additionally, while our results suggest that students attending 
four year colleges have higher problem drinking behavior indexes, we believe that further 
research is needed to accurately assess the two-year college population where a knowledge 
gap still exists. Specifically, perceived social norms have been suggested to play a role in 
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being a contributor to drinking among traditional four-year colleges [22] but has less of an 
impact among two-year colleges where the student population spends less time on campus 
venues and are less likely to view themselves as traditional college students [23] Thus, 
potential strategies to address problem drinking behavior ought to consider the differences in 
regards to the campus and social environments at two- and four-year schools in order to 
effectively implement prevention and intervention efforts. In addition, interventions that 
address the issue of depression among students may also assist in countering problem 
drinking behavior. 

6. Conclusion 

Our study results suggest there are significant interactions between ethnicity with gender, 
type of school, and perceived stress on problem drinking behavior. In addition, several 
sociodemographic and psychosocial variables were found to be significantly associated with 
each of the three problem drinking behavioral factors and may assist in ultimately guiding 
future public health research and interventions. Additionally, whereas many previous 
alcohol-related studies have focused on traditional four-year academic institutions, our study 
included students from both two- and four-year colleges. Ultimately, these findings highlight 
the need for race/ethnic- and gender-specific interventions that ought to consider the varying 
environments among two- and four-year colleges. Interventions including a component that 
addresses stress may also prove to be an effective strategy. 
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Table 2 

Multivariate regression model indicating factors associated with problem drinking behavior index. 
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